BE IT KNOWN that We, Martin WIESLER, Manfred WINTER, 
Willi SCHMIDT, Gilles PETER, and Andreas L/£W/6,have invented certain 
new and useful improvements in 

TRANSMISSION-DRIVE UNIT, IN PARTICULAR FOR A SEAT 
ADJUSTMENT OR SERVO STEERING WITH AT LEAST ONE 
SUPPORTING ELEMENT 


of which the following is a complete specification: 


BACKGROUND OF THE INVENTION 


The present invention relates to a transmission-drive unit, in 
particular for a seat adjustment or servo steering with at least one supporting 
element. 

European patent document EP 0 759 734 A2 discloses a 
device for adjusting a seat in a motor vehicle, which can receive considerably 
greater forces than in a normal operation, caused for example by a traffic 
accident. It is here important that the driver seat remains firmly connected 
with the body, to guarantee the operation of the corresponding protective 
features for the vehicle occupant (safety belt, airbag). A threaded nut 
receives a threaded spindle and is fixedly connected with the body. The 
threaded spindle is driven through a screw transmission from an electric 
motor which in turn is fixedly connected with the seat. The transmission 
housing of the screw transmission is composed of synthetic plastic and 
connected via a further housing part with the drive motor. When the drive 
motor is actuated, the threaded spindle is rotated and displaces the 
transmission housing including the drive motor and the seat relative to the 
threaded nut. For preventing the release of the transmission housing from 
the threaded spindle in the event of an accident, an additional metallic, U- 


shaped supporting part is provided. It connects the transmission housing 
through a hinge pin with the drive motor and thereby with the seat. The 
transmission housing of synthetic plastic can not withstand high forces, and 
therefore it is held with an additional threaded nut by the metallic supporting 
part. 


i in; 


The disadvantage of this construction is that additionally to the 
complete transmission housing, an expensive supporting construction is 
required which increases the number of the components and occupies 
additional spaces. 
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SUMMARY OF THE INVENTION 


Accordingly, it is an object of the present invention to provide 
a transmission unit, in particular for a seat adjustment or servo steering with 
at least one supporting element, which avoids the disadvantages of the prior 
art. 

In keeping with these objects and with others which will 
become apparent hereinafter, one feature of the present invention resides, 
briefly stated in a transmission-drive unit for a seat adjustment or a servo 
steering, comprising a transmission housing; a driven shaft extending 
outwardly beyond said transmission housing; a driven wheel non rotatably 
arranged on said driven shaft; a supporting element which directly at least 
partially surrounds said driven shaft so that said driven wheel is supported 
against said supporting element by axial force action from outside 

When the transmission-drive unit is designed in accordance 
with the present invention, it has the advantage that the driven wheel in the 
event of increased force action is supported along the driven shaft, for 
example in the event of a traffic accident, directly on a supporting element. 
Therefore it is especially favorable that not the complete transmission 


housing must be additionally supported, but only the driven wheel must be 
supported directly against a supporting element. This can be realized with 
rather smaller expenses. 

With the inventive device an impact protection is integrated in 
a simple manner in the transmission-drive unit. Thereby the seat in the 
event of a traffic accident remains reliably in its position in the vehicle. 

When the driven shaft, at least partially, is directly surrounded 
by the supporting element, in other words without further components 
between the driven shaft and the supporting element, the supporting element 
takes up in immediate radial vicinity to the drilling shaft, forces in a 
longitudinal direction. Thereby sharing stresses inside the driven wheel are 
minimized and therefore a destruction of the driven wheel is prevented. 

Advantageously the supporting element is arranged between 
the driven wheel at the inner side of the transmission housing. Therefore the 
forces are transmitted via the end side of the driven wheel radially in 
immediate vicinity to the driven shaft to the driven element, and further 
transmitted to the stabile transmission housing connected with the drive 
motor. Alternatively, the force of the supporting element can be also 


transmitted to a backing which is fixedly connected with the whole 
transmission housing. Thereby a uniform force transmission from the 
transmission housing is provided, for example to a predetermined part of the 
seat. 

The support element can be formed as a part of a wall of the 
transmission housing. In this case it occupies an especially small structural 
space. The supporting element can have a ring nut which passes in a 
corresponding counter formation of the transmission housing. 

It is advantageous when the driven wheel is formed on a part 
of the driven shaft provided with a bead or a thread, by an injection molding 
process. Thereby a good axial fixing of the driven wheel relative to the 
driven shaft is guaranteed. Since the driven shaft is produced from a 
threaded spindle, the threaded portion for the driven wheel can be formed 
in a simple manner, by forming the thread in the adjoining regions by turning. 

When the thread of the driven shaft has at this location a 
greater diameter than the inner diameter of the supporting element which at 
least partially surrounds the driven shaft, the action lines of the pulling force 


acting on the drilling shaft and the counter force transmitted to the drilling 
shaft approach one another. For example both forces are located on an 
action line. Thereby the axial sheering stress of the driven wheel is 
minimized or suppressed and therefore damaged to the same is prevented. 
As a result a higher axial forces, for example in the case of an accident are 
taken up. 

Under normal operational conditions of the adjusting process 
the driven wheel does not contact the supporting element. Thereby a friction 
losses can be prevented despite additional impact protection. 

In an alternative embodiment the supporting element is located 
in advantageous manner inside the driven wheel. For this purpose the 
supporting element first is fixed at least axially on the driven shaft, and then 
injection molded around the driven wheel. Thereby the driven wheel is 
supported directly on the supporting element, and therefore the possible 
axial force take up of the driven wheel is significantly increased. This 
embodiment does not require any additional space. 

It is especially advantageous when the supporting element is 
mounted form-lockingly on the driven shaft. It is advantageous when the 


supporting element is therefore formed as a ring or a disc with an inner 
thread, which is screwed on an outer thread of the driven shaft. This 
connection is very cost favorable since the driven shaft in a spindle drive is 
formed as a rule as a throughgoing threaded spindle which in individual 
regions is machined by turning for bearings. For this reasons the driven 
shaft in the region of the supporting element has an outer thread. 

When a speed nut is used as a supporting element, it can be 
easily moved on a driven shaft with a smooth surface. The inner edges of 
the speed nut are fixed in direction of the force action on the surface of the 
driven shaft. For higher strength requirements several discs can be arranged 
one behind the other. Therefore the injection molded driven wheel engages 
the discs in the intervals between the speed nut. 

The outer diameter of the supporting element can be greater 
than the inner diameter of the running disc, and in this case the driven wheel 
in normal adjustment operation is axially guided over a collar on the driven 
wheel, so that the action lines of the axial reacting forces of the driven shaft 
and the transmission housing coincide with one another. Thereby an axial 
sheering of the driven wheel is prevented, and in the case of the destruction 


of the driven wheel, falling of the driven shaft from the transmission housing 
is prevented, since the supporting ring overlaps with the running disc. 

For mounting of the supporting element, in particular with the 
arrangement between the driven wheel and the inner wall of the housing or 
as a part of the housing wall, it is advantageous when the supporting 
element is composed of several parts. For example in this case a first half 
shell of the supporting element is inserted before the mounting of the spindle 
and a second half shell is introduced after the same, so that the both parts 
completely surround the driven shaft. With the multi-part construction in this 
case a peripherally closed supporting surface is obtained. Alternatively, a 
part of the supporting element can be removed, when the maximum 
occurring crash forces allow the same. 

The driven shaft can be produced especially favorably in a 
process with the use of a synthetic plastic. The construction as a screw 
wheel with a corresponding screw on the motor shaft guarantees in an 
advantageous manner a self-locking of the transmission with favorable 
transmission ratio and low weight. 


The safety of the passenger occupants increases since in the 
event of destruction of the driven shaft composed in some cases of plastic, 
an end of the drilling shaft is held inside the transmission housing produced 
for example of metal. Thereby it is prevented that the seat is lost from the 
body in the event of an accident. 

The novel features which are considered as characteristic for 
the present invention are set forth in particular in the appended claims. The 
invention itself, however, both as to its construction and its method of 
operation, together with additional objects and advantages thereof, will be 
best understood from the following description of specific embodiments when 
read in connection with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 


Figure 1 is a view showing a seat adjustment device in 
accordance with one embodiment; 

Figure 2 is a view showing a force application in a screw wheel 
in a known transmission-drive unit; 

Figure 3 is a view showing a transmission-drive means in 
accordance with the present invention in a cross-section; 

Figures 4 and 5 are views showing different embodiments of 
a supporting element in detail; and 


Figures 6 and 7 show two further embodiments in a cross- 
section. 


DESCRIPTION OF THE PREFERRED EMBODIMENTS 


Figure 1 shows an embodiment of a transmission-drive unit in 
accordance with the present invention, it includes an electric motor 1 2 which 
drives a spindle 16 through a screw transmission 14. The spindle 16 
extends outwardly beyond a transmission housing 15 of the screw 
transmission 14. The electric motor 12 with a transmission housing 15 which 
directly encloses the same are mounted on one side, while the outwardly 
extending end 18 and the spindle 16 is mounted on the other side for 
example of a vehicle seat. A threaded nut 20 is located on the spindle 16 
and is fixedly mounted on a body bottom. Alternatively, it is also possible to 
fix the threaded nut 20 on the seat and to fix the spindle 1 6, the transmission 
housing 15, the electric motor 12 on the body, or both the threaded nut 20 
as well as the electric motor 12 with the transmission housing 15 on a 
kinematic system of a seat which is integrated in the vehicle seat. 

When the vehicle in Figure 1 moves for example to the right, 
and the vehicle is abruptly stopped by a traffic accident, an inertia force 22 
acts on the transmission housing 15 which is mounted on the seat to the 
right. The spindle 16 is fixedly held by the threaded nut 20, so that a 
corresponding pulling force 24 acts as an opposite force on the spindle 16. 
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The weakest point in the thusly caused force flow between the vehicle seat 
and the body is the screw transmission 14. 

Figure 2 shows a driven wheel 23 of a known transmission- 
drive unit 10, formed as a screw wheel 26, with forces acting in the event of 
an accident. The screw wheel 26 is composed of synthetic plastic and 
injection molded over a thread 34 formed on the spindle 16 in an injection 
molding process. The screw wheel 26 on its collar 30 is axially guided by 
means of a running disc 32 which is supported in the transmission housing 
15, which is not shown here in detail. Thereby the inertia force 22 is 
transmitted from the seat through the transmission housing 15 to the collar 
30 of the screw wheel 26. The oppositely acting pulling force 24 engages 
the axial end surface between the thread 34 of the spindle 16 and the screw 
wheel 26. 

Because of the different peripheral regions of the forces 22 and 
24 which act on the screw shaft 26, a sheer stress is caused on the screw 
wheel 26, which leads to its breaking along the break course 36. As a result 
the spindle 16 is cracked from the transmission housing 15 and the seat in 
the event of an accident is lost from the body. The invention therefore relies 
on the understanding that the sheer stresses of the screw wheel 26 caused 
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by different radii of the engaging points of the both forces 22 and 24 must be 
prevented. 


In the embodiment of Figure 3 a supporting element 38 is 
arranged between the driven wheel 28 formed as a screw wheel 26, and a 
packing 40 which fixedly surrounds the transmission housing 1 5. The driven 
wheel 28 is injection molded here also on the thread 34 of a driven shaft 42 
formed as a spindle 16. The driven wheel 28 engages through teeth 48 with 
a screw 26 which is arranged on an armature shaft 48 of the electric motor 
12. The driven wheel 28 has a collar 30, with an end side, on which the 
driven wheel 28 is axially guided by a running disc 32 of metal. The running 
disc 32 is supported in the transmission housing 15 which is surrounded by 
the packing 40. 

The transmission housing 15 has a cover 17 and an eye 50 
which serves for mounting of the transmission housing 1 5 on the vehicle seat 
or on the body by a pin. The supporting element 38 has two parts which 
together completely surround the driven shaft 32 over 360°, as shown in 
Figure 4. The supporting element 38 is joined to the transmission housing 
15 and the packing 40 by two molded ring grooves 60 and 62. 
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In normal adjustment operation the supporting element 38 does 
not contact the driven wheel 28 to avoid friction losses. In the event of an 
excessive force action 24 of the driven shaft 42 (for example in the event of 
a crash) the force 24 of the driven shaft 28 engages in the region of the end 
surface 54 of the thread 34. The opposite force 22 is transmitted on the one 
hand directly to the screw wheel 28 and on the other hand to the supporting 
element 38 which receives the crash force 24. In this case the driven wheel 
28 expands since it is composed of plastic so far that it contacts the 
supporting element 38. Since the supporting element 38 extends radially 
directly to the outer diameter of the driven shaft 22, the action lines of the 
forces 24 and 22 overlap. Thereby the occurance of sheering forces in the 
driven wheel 28 is prevented. 

Figure 4 shows a supporting element 38 composed of two 
parts, as used for example in the embodiment of Figure 3. The supporting 
elements 38 is composed of a lower half shell 56 and an upper half shell 58 
which together surround the driven shaft directly at 42. For mounting first the 
lower half shell 56 is introduced into the known transmission housing 15, 
then the driven shaft 42 is inserted, and thereafter the upper half shell 58 is 
inserted, and subsequently the transmission housing 15 is provided with a 
cover 17 and the packing 40 is mounted. 
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The supporting element 48 has two ring-shaped grooves 60 
and 62, with which it is supported against the packing 40 and the 
transmission housing 15. Thereby the inertia force 22 in the event of a crash 
is transmitted from the seat through the packing 40 and the housing 1 5, over 
the supporting element 38 to the driven shaft 28, which in the case of high 
load expands axially so that it contacts the supporting element 38. The inner 
diameter 64 of the supporting element 38 is dimensioned so that it maximally 
overlap the end surface 66 of the supporting wheel 28 without contacting the 
driven shaft 42. 

Alternatively, the upper half shell 58 can be dispensed with, so 
that the supporting element 38 in Figure 4 is composed only of a lower half 
shell 56. It surrounds the driven shaft 42 only over its half and in some 
cases is inserted through the ring-shaped grooves 60 and 62 in the packing 
40 and/or the transmission housing 15. 

A further embodiment of the invention is shown in Figure 7. 
The supporting element 38 is here formed as a ring-shaped disc 74 with an 
innerthread 76, which is screwed before injection molding of the driven shaft 
28 on the thread 34 of the driven shaft 42 which is formed as a spindle 16. 
The outer diameter 78 of the ring-shaped disc 34 is greater than the inner 
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diameter 80 of the running disc 32 supported in the transmission housing 15. 
The end surfaces of the supporting element 38 and the running disc 32 
overlap one another, whereby the force flux between these two surfaces 
extends through the parts of the driven shaft 28 on an action line. The force 
22 which acts in the event of an accident is transmitted through the 
transmission housing 15 to the running disc 32 and acts on the collar 30 on 
the driven wheel 28. The driven wheel 28 is supported on the supporting 
element 38 which is connected via thread flanks in a force-locking manner 
with a driven shaft 42, on which thereby the pulling force 24 acts as a 
counter force. 

Due to the overlapping of the outer diameter 78 with the inner 
diameter 80, the both forces 32 and 34 engage first approximately on the 
same action line. Therefore in the driven wheel 28 no sheering forces occur 
and thereby the loading of the driven wheel 28 is considerably reduced. In 
the case of a destruction of the driven shaft 28, the supporting element 38 
is held by the overlapping of the same with the running disc 32 in the 
transmission housing 15. Thereby the vehicle seat remains anchored in its 
original position also in the event of an accident. 
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Alternatively to the embodiment as a threaded nut, the driven 
element in accordance with another embodiment can be formed as a speed 
nut. The speed nut or disc is displaced opposite to the crush force direction 
24 on the driven shaft. Therefore its inner edge is fixed on the smooth 
surface of the driven shaft. 

While the above described embodiments deal with the seat 
adjustment device, it can be also used for adjustment movements, such as 
for example a steering booster in which during occurrence of high forces it 
must be prevented that the driven shaft 28 is lost from the transmission 
housingl 5. A spindle motor can be advantageously utilized, with which the 
screw wheels 26, 28 are provided with an inner thread in which the spindle 
16 is moved axially. Also, a combination of the individual features in different 
embodiments of the inventive transmission of the transmission-drive unit can 
be realized in accordance with the present invention. 

It will be understood that each of the elements described 
above, or two or more together, may also find a useful application in other 
types of constructions differing from the types described above. 
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While the invention has been illustrated and described as 
embodied in transmission-drive unit, in particular for a seat adjustment or 
servo steering with at least one supporting element, it is not intended to be 
limited to the details shown, since various modifications and structural 
changes may be made without departing in any way from the spirit of the 
present invention. 

Without further analysis, the foregoing will so fully reveal the 
gist of the present invention that others can, by applying current knowledge, 
readily adapt it for various applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential characteristics of the 
generic or specific aspects of this invention. 

What is claimed as new and desired to be protected by Letters 
Patent is set forth in the appended claims. 


-19- 


